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(54) Camera control system ccxitrolling different types of cameras 



(57) A camera control system permits a variety of 
types of cameras to be connected thereto, and makes it 
possible to control a plurality of cameras by using stand- 
ardized camera control commands to enable a user to 
control them without worrying about the difference in 
type of cameras connected thereto. The camera control 
system is also capable of supplying the information on 
the cameras connected to a user. In a camera server, 
the information on a video camera connected to the 

FIG. 1 



camera server is entered, the input of the information on 
the video camera that has been entered is determined, 
and the information on the video camera which has 
been determined is stored. If an external signal is 
received, then the external signaf is converted to a con- 
trol signal compatible with the video camera according 
to the stored information on the video camera. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present Invention relates primarily to a 
camera control system ideally used for a monitoring 
camera, a video conference system, or the like, for 
exchanging of information via, for example, a network. io 

Description of the Related Art 

[0002] Hitherto, a monitoring system which employs a 
few video cameras and wherein the analog video sig- 75 
nals entered through the video cameras are output to a 
plurality of monitors of a control system has been used 
as a remote monitoring system in a relatively small 
building. 

[0003] For such a monitoring system, a camera con- 20 
trol system in which a plurality of cameras are con- 
nected to a local area network (LAN) or an existing 
digital network including ISDN or other public digital cir- 
cuits has been proposed. 

[0004] A camera control system has also been pro- 25 
posed in which cameras can be controlled via a net- 
work. In this system, a personal computer, a 
workstation, or other type of computer is used as the 
terminal for controlling the cameras so as to implement 
video display and camera control by a graphical user 30 
interface (GUI). 

[0005] The foregoing proposed system provides an 
advantage in that even a person not familiar with com- 
puters can easily handle the system. In particular, the 
ease of operation has been improved by displaying 35 
camera images on a monitor, and by the camera control 
panel outputting the camera images at the same time. 
[0006] In the conventional systems, however, the for- 
mats of control signals or the like differ according to the 
type (or specifications) of the cameras. For this reason, 40 
the number of types of cameras that can be connected 
for control has been restricted or it has been necessary 
for users to be aware of the type of cameras when car- 
rying out camera control. 

45 

SUMMARY OF THE INVENTION 

[0007] Accordingly, the present invention has been 
made with a view toward solving the problems 
described above, and it is an object thereof to provide a so 
system which permits a variety of types of cameras to 
be connected thereto, and makes it possible to control a 
plurality of cameras by using standardized camera con- 
trol commands to enable a user to control a plurality of 
cameras without worrying about the difference in type of ss 
cameras connected thereto. Another object is to provide 
a system capable of supplying the information on the 
cameras connected to a user end. 



[0008] To these ends, according to one aspect of the 
present invention, there is provided a computer terminal 
for controlling a video camera in accordance with a con- 
trol signal received via a netvyork, the computer terminal 
being equipped with: storing means for storing the infor- 
mation on a video camera connected to the computer 
terminal; a plurality of modules which convert the con- 
trol signals into control signals which differ in format 
from each other; and selecting means for selecting a 
module among the plurality of modules according to the 
information on the video camera stored by the storing 
means to carry out conversion to the control signal 
matched to the video camera so as to enable the control 
of the video camera. 

[0009] In a preferred form of the present invention, the 
computer terminal further includes outputting means for 
supplying the information of the video camera that has 
been determined by determining rneans to a client. 
[0010] According to another aspect of the present 
invention, there is provided a control method of a com- 
puter terminal for controlling a video camera in accord- 
ance with a control signal received via a network, the 
control method including the steps of: storing the infor- 
mation of a video camera connected to the computer 
terminal; a plurality of modules which convert the 'con- 
trol signals into control signals which differ in format 
from each other; and selecting a module matched to the 
video camera among a plurality of modules, which mod- 
ule converts the received control signals to the control 
signals differing from each other in format to enable the 
control of the video camera, according to the informa- 
tion on the video camera stored by the storing means. 
[001 1 ] According to still another aspect of the present 
invention, there is provided a control method of a cam- 
era control system for enabling the control of a video 
camera connected to a computer terminal by supplying 
a control signal via a network, the control method 
including the steps of: outputting the request for inform 
mation of the video camera to a plurality of computer 
terminals by broadcast; and receiving the information of 
the video camera from the computer terminals. 
[0012] According to a further aspect of the present 
invention, there is provided a storage medium which 
stores a program for implementing the processing of a 
camera control system controlling the video cameras 
connected to a plurality of computer terminals in 
accordance with a control signal supplied via a network, 
the storage medium storing a program for causing a 
computer to carry out the processing of: outputting a 
request for information regarding the video cameras by 
broadcast to the plurality of computer terminals; clock- 
ing the time from the moment the request for the infor- 
mation regarding the video camera was issued in the 
outputting step; and receiving the information regarding 
the video camera from the computer terminals until it is 
indicated in the clocking step that a predetermined time 
has elapsed. 

[0013] Other objects and features of the present 
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invention will be more apparent in the following descrip- 
tion and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0014] 

Fig. 1 is a block diagram of a camera control sys- 
tem; 

Fig. 2 is a block diagram showing the constitution of io 
a video transmitter; 

Fig. 3 is a block diagram showing the constitution of 
a video receiver; 

Fig. 4 is a block diagram of the software of the cam- 
era control system; is 
Fig. 5 is a diagram showing an example of the con- 
tents displayed on the monitor screen of a video 
receiver (18); 

Fig. 6 is a diagram showing another example of the 
contents displayed on the monitor screen of the 20 
video receiver (18); 

Fig. 7 is a diagram showing yet another example of 
the contents displayed on the monitor screen of the 
video receiver (18); 

Fig. 8 is a diagram showing the details of the con- 25 
struction of a camera control server (56); 
Fig. 9 is a diagram showing an example of the mon- 
itor screen of a video transmitter (12); 
Fig. 10 shows a flowchart illustrating the operation 
processing of the video transmitter in accordance 30 
with a first embodiment; 

Fig. 1 1 shows a flowchart illustrating the operation 
processing of a first video receiver; 
Fig. 12 shows a flowchart illustrating the operation 
processing of a second video receiver; and 35 
Fig. 13 shows another flowchart illustrating the 
operation processing of the second video transmit- 
ter. 

DESCRIPTION OF THE P REFERRED EMBODIMENT 40 

[0015] The emtxxJiments olthe present invention will 
how be described in conjunction with the accompanying 
drawings. 

45 

(First Embodiment) 

[0016] Figure 1 is a block diagram schematically 
showing the constitution of a camera control system in 
accordance with a first embodiment. Reference numeral so 
1 0 denotes a network such as a LAN for digitally trans- 
mitting video data and camera control information 
including status information. Connected to the network 
are an "ri" number of video transmitters or camera serv- 
ers 12 (12-1 through 12-n). 55 
[001 7] Cameras 16(16-1 through 1 6-n) are connected 
via camera controllers 14 (14-1 through 14-n) to the 
video transmitters 12 (12-1 through 12-n) constituted by 



computer terminals or other information processing 
units. The camera controllers 14 (14-1 through 14-n) 
are capable of panning, tilting, zooming, focusing, and 
controlling irises of the video cameras 16 (16-1 through 
16-n) in accordance with the control signals received 
from the video transmitters 12 (12-1 through 12-n). 
[001 8] Electric power is supplied to the video cameras 
16 (16-1 through 16-n) from the camera controllers 14 
(14-1 through 14-n); the camera controllers 14 (14-1 
through 1 4-n) are capable of turning ON/OFF the pcwer 
of the video cameras 16 (16-1 through 16-n) according 
to external control signals. 

[001 9] Further connected to the network 1 0 are video 
receivers or camera clients 18 (18-1 through 18-m) 
which receive and display the video information trans- 
mitted from the video transmitters 12 (12-1 through 12- 
n) to the network 10. Monitors 20 (20-1 through 20-m) 
such as bit map displays or CRTs are connected to the 
video receivers 18 (18-1 through 18-m). 
[0020] The network 10 does not have to be wired; it 
may alternatively be a wireless network utilizing a wire- 
less LAN unit. In this case, the video receiver 1 8 may be 
made integral with the monitor 20 to provide a portable 
video receiver. 

[0021] The video transmitters 12 (12-1 through 12-n) 
compress the output video signals of the connected 
cameras 16 (16-1 through 16-n) in a predetermined 
compression format (e.g. H.261) before sending them to 
the video receiver 1 8 of a requesting party or to all video 
receivers 1 8 via the network 10. 

[0022] The video receivers 18 are capable of control- 
ling the turning ON/OFF of the supply of power in addi- 
tion to a variety of parameters such as videotaping 
direction, videotaping magnification, focusing, and iris- 
ing of the desired camera 16 via the network 10, the 
video transmitters 12, and the camera controllers 14. 
[0023] The video transmitters 12 can be made so that 
they also serve as the video receivers by connecting 
monitors thereto and providing video expanding units 
for expanding compressed video data. Likewise, the 
video receivers 18 can be made so that they also serve 
as the video transmitters by connecting the camera con- 
trollers 14 and the video cameras 16 and providing 
video compressing units. These transmitters and 
receivers are equipped with storage devices such as 
ROMs for storing the software necessary for transmit- 
ting or receiving video data. 

[0024] Figure 2 is a block diagram showing the sche- 
matic configuration of the video transmitter 12 which 
includes: a CPU 22 for integrally controlling the entire 
video transmitter 12; a main storage 24 (RAM); an 
external storage 26 such as a floppy disk, CD-ROM, etc. 
which are removable; a secondary storage 28 such as a 
hard disk; a mouse 30 serving as a pointing device; a 
keyboard 32; an I/O board 34 to which a camera control- 
ler is connected to transmit and receive camera control 
signals therethrough; and a video capturer 36 for cap- 
turing the video output signals of the video cameras 16. 
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[0025] The video capturer 36 in this embodiment is 
equipped with an A-D converting function for converting 
analog video signals to digital signals and a video com- 
pressing function for compressing video information. 
Further included in the video transmitter are a video 
board 38 for displaying video information on a monitor 
40; a network interface 42; and a system bus 44 for 
interconnecting the foregoing components in the video 
transmitter 12. If the video transmitter 12 is used exclu- 
sively for video transmission, then the video board 38 
and the monitor 40 can be omitted. 
[0026] A switcher 23 selectively switch among a plu- 
rality of connected cameras to transmit video data or to 
be controlled. 

[0027] The video transmitter 12 thus configured 
issues video signals to video receiver 18 at a remote 
location via the network 1 0 and also controls such oper- 
ations as panning and tilting of the cameras 16 in 
response to the camera control signals received from 
the video receiver 18. 

[0028] Rgure 3 is block diagram showing the sche- 
matic configuration of the video receiver 1 8 composed 
of a computer terminal or other information processing 
units. The video receiver shown in Fig. 3 includes: a 
CPU 122 which integrally controls the entire video 
receiver 18; a main storage 124 (RAM); a removable 
external storage 126 such as a floppy disk or CD-ROM 
which is removable; a secondary storage 128 such as a 
ROM or hard disk; and a timer 123 which clocks time 
according to a command received from the CPU. 
[0029] Further included in the video receiver are: a 
keyboard 132; a mouse 130 serving as a pointing 
device; a video board 138 for displaying video informa- 
tion on a monitor 20; a network Interface 142; a com- 
pression decoder 144 for expanding compressed video 
information; and a system bus 146 for interconnecting 
the foregoing components making up the video receiver 
18. 

[0030] The video receiver 18 shares the same consti- 
tution as that of the video transmitter 12 shown in Fig. 2 
except that it does not have the function for capturing 
the camera images obtained by controlling the cameras 
16, that it is equipped with the decoder 144 for expand- 
ing compressed pictures, and that it has different sys- 
tem software; hence, the description of the common 
portion will be omitted. If the software for the video 
transmitter is built into the video receiver 18, then it is 
able to transmit, via a network a video output signal to a 
desired video receiver 18 or the one authorized to con- 
trol the cameras 16. 

[0031] The video receiver 18 transmits the camera 
control signals to the video transmitter 12. and the video 
transmitter 12 which received the camera control sig- 
nals controls the cameras 16 in accordance with the 
contents of the camera control signals and also sends 
the current statuses of the cameras 1 6 back to the video 
receiver 18. The video receiver 18 receives the video 
data sent from the video transmitter 12 and carries out 



predetermined processing to display the videotaped 
images on the display screen of the monitor 20 in a real- 
time mode. 

[0032] Figure 4 is a block diagram of the software in 

5 the camera control system of this embodiment. In the 
video receiver 18, stored in the secondary storage 128 
are: a camera control client (software) 50 for accessing 
the video transmitter 12 via the network 10 to remotely 
control the cameras 16; video receiving software 52 for 

10 expanding the compressed video data received from 
the video transmitter 12 to display it on the monitor 
screen; and map management software 54 for display- 
ing the locations and current statuses of the respective 
cameras 16 on a map in the form of camera symbols. 

15 [0033] The video receiving software 52 controls the 
cameras 16 connected to all the video transmitters 12 
connected to the network 10; it has fixed information 
and a variety of types of variable information on the 
cameras 16. The variable information includes, for 

20 example, the names of the cameras, the host names of 
the computers to which the cameras 16 are currently 
connected, the camera statuses such as panning, tilt- 
ing, and zooming, whether the cameras can be control- 
led, which one of the cameras 16 is being currentiy 

25 controlled, or the image of which camera 16 is being 
currentiy displayed. These pieces of information are 
also supplied to the camera control client 50 and the 
map management software 54 to be used primarily for 
changing the displayed camera symbols. 

30 [0034] In the video transmitter 12, stored in the sec- 
ondary storage 28 are: a camera control server (soft- 
ware) 56 for controlling the cameras 16 via the camera 
controllers 14 built in the cameras 16 in response to a 
request received from the camera control client 50 and 

35 for notifying the requesting party of the current informa- 
tion such as the service statuses of the cameras 16 ; 
and video transmitting software 58 for compressing the 
output images of the cameras 16 and for transmitting 
the compressed images in a predetermined format to 

40 the requesting party via the network 1 0. 

[0035] Figure 8 shows the details of the construction 
of the camera control server 56 in accordance with the 
embodiment. A core module 110 receives standard 
control signals transmitted from the video receiver 18 

45 via the network, and checks the received starnjard con- 
trol signals to pick up the one commonly used for con- 
trolling all the cameras 16 regardless of the types of the 
cameras (in other words, one that does not depend on 
the type of camera), and executes the control signal 

50 processing. 

[0036] Modules 112a through 112c and so on exe- 
cute, for example, the processing of the control signals 
peculiar to camera A, camera B, camera C, and so on. 
[0037] More specifically. If the camera control server 

55 56 recognizes that the connected camera 16 is, for 
instance, camera A, then tiie camera control server 56 
selectively uses module A to carry out the signal 
processing peculiar to camera A to convert the control 
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signal to one in the format matched to camera A before 
supplying it to camera A. In Fig. 8, the switcher 23 Is 
used; hence, a plurality of cameras 16 can be con- 
nected. In this case, the module keyed to the carnera 16 
which is controlled by the video receiver 18 will be 5 
selected. 

[0038] Implementing the aforesaid processing makes 
it possible to handle the case where the signals sup- 
plied to the network are in a predetermined common for- 
mat. 10 
[0039] Figure 9 shows an example of a setting panel 
displayed on the screen of the monitor 40. Through the 
setting panel, the connecting configuration can be 
entered from the video transmitter (camera server) 12 to 
prepare for operating the camera system in accordance is 
with the embodiment so as to allow the camera control 
server 56 to recognize the connecting configuration of 
the peripherals of the video transmitter 1 2 including the 
types of the connected cameras 16. 

[0040] A setting panel 100 is used to enter the infor- 20 
mation on the cameras 16 connected to the video trans- 
mitter. In the setting panel 100, an input section 102 
makes it possible to select and enter the type of the 
cameras connected to video transmitter 12. The input 
section 102 enables the camera control server 56 to 25 
recognize the types of the three cameras and the 
absence of connected cameras in Fig. 9; however, it 
may be configured also to permit recognition of different 
types of cameras. 

[0041] An input section 101 enables the input of the 30 
specifications of the interface such as RS-232-C or 
IEEE1394 for the transmission between the video trans- 
mitter 12 and the cameras 16. The nKXIules 112a 
through 112c and so on are matched to the types of 
cameras to be connected and the control signals are 35 
converted to the ones in the format conforming to the 
specifications of the entered interface. 
[0042] If the RS-232-C is entered through the input 
section 101, then the port number or the connector 
number of the RS-232-C, is further specified. 40 
[0043] Further, the input section 105 allows an input 
indicative of whether there are a plurality of cameras 1 6 
connected to the video transmitter 12 and whether the 
video transmitter 12 employs the switcher 23 which per- 
mits the change of the connection of the cameras 16. 45 
[0044] When a plurality of cameras 1 6 are connected 
by employing the switcher 23, the input section 103 
makes It possible to enter the connection terminal Nos.. 
i.e. the switcher Nos., of the connection terminals at 
which the respective cameras are connected to the so 
switcher 23 and the types of the cameras 16 connected 
to be entered. An input section 107 enables the identifi- 
cation names of the cameras to be entered. Entering 
the coordinates on the map through the input section 
107 enables the video transmitter 12 to recognize the ss 
positions of the cameras 16 to be connected. 
[0045] Whether a wide angle converter is available is 
specified through an input section 104. 



[0046] A determination button 1 06 is pressed to d eter- 
mine the inputs made through the input sections on the 
foregoing setting panel 100. When the determination 
button 106 is pressed, the setting on the setting panel 
100 Is stored in the core module 110, or In the main stor- 
age 24 in Fig. 2. and the drivers matched to the types of 
the set cameras are selectively used to start the signal 
processing. The current panning and tilt angles and the 
current zooming magnification are stored also in the 
core module 110. A cancel button 108 is pressed to 
cancel the input made through the setting panel 1O0. A 
location input section 109 allows detailed input about 
the locations where the cameras 16 are installed; in Fig. 
9, the locations of the cameras 16 are recognized by 
entering which floor of a building and the coordinates 
{X,Y) of the floor where the cameras are installed. 
[0047] Rgure 5 shows an example of the contents dis- 
played on the monitor screen of the video receiver 18; 
wherein a map window 60 shows the layout of an office, 
shop, warehouse, or the like where a plurality of cam- 
eras 16 are located. The map window includes a plural- 
ity of maps 60a, 60b, 60c, and 60d which can be 
switched. There is no particular restrictions on the 
number of the displayable maps 60a, 60b, 60c, and 60d 
because it depends on the performance of the system. 
[0048] The maps 60a, 60b. 60c, and 60d have tabs as 
illustrated in Rg. 5; and a cursor 80 is moved by the 
mouse 130 to click the tab of the desired map so as to 
bring the selected map to the front. 
[0049] Camera icons 62a, 62b, 62c, and 62d dis- 
played on the map windows 60 are oriented such that 
they are keyed to the shooting directions of the con-e- 
sponding cameras 16. 

[0050] A video display window 64 is equipped with 
video display areas 66a tiirough 66f where the pictures 
received from the cameras 16 are displayed. Reference 
numeral 66g on the video display window 64 is the recy- 
cle bin icon for terminating the video display. 
[0051] Figure 6 shows a taken picture of the camera 
16 corresponding to the camera icon 62c, which picture 
is displayed in the video display area 66c, when the 
camera icon 62c is dragged to and dropped in the video 
display area 66c. 

[0052] Thus, when a user wishes to display the picture 
of a certain camera 16, the user selects the camera icon 
62 indicating that particular camera 16 on the corre- 
sponding map of the map window 60, and drags and 
drops the camera icon 62 into one of the video display 
areas 66a through 66f of the video display window 64. 
This permits the picture to be displayed. 
[0053] To terminate the display of the pictijre, the 
video display area where the picture which is to be ter- 
minated is being displayed is dragged and dropped into 
the recycle bin icon 66g as shown in Fig. 7. This com- 
pletes the termination of picture display. 
[0054] The operation for carrying out camera control 
will now be described. The cursor 80 is moved by using 
the mouse into the video display area where the picture 
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of the camera to be cx)ntrolled is being displayed among 
the video display areas 66a through 66f wherein the pic- 
tures are being displayed by the foregoing operation, 
then the selected video display area is clicked. This 
causes a camera control window 68 to be displayed so 
as to enable the camera to be controlled. At this time, 
the clicked camera control window 68 is enclosed with a 
yellow frame to show that it Is controllable. 
[0055] Buttons 69a, 69b, 69c, and 69d are clicked to 
enter the control commands of the shooting directions 
of the top, bottom, left, and right cameras 16. A button 
71a is used to set the zooming magnifications of the 
cameras 16 in the tele-direction, and a button 71b is 
used to set the zooming rnagnrfications of the cameras 
16 in the wide-direction. A button 70 is for turning 
ON/OFF the power of the cameras 16. 
[0056] Rgures 10 and 1 1 show the flowcharts of the 
operation processing of the video transmitter or the 
camera server 12 and the video receiver or the camera 
client 18. The program for conducting the control of the 
video receiver 18 is stored in the secorxJary storage 
1 28; it is loaded into the main storage 1 24 at the time of 
execution and run by the CPU 1 22. The program for car- 
rying out the control of the video transmitter 1 2 is stored 
in the secondary storage 28; it is loaded into the main 
storage 24 at the time of execution and run by the CPU 
22. 

[0057] First, in step S201 of Rg. 1 1 . the drag and drop 
operation is performed as illustrated in Fig. 6 to imple- 
ment camera access. Then, the program proceeds to 
® of Fig. 10 to determine in step SI 01 whether there is 
a camera accessor at the video transmitter 12. 
[0058] If it is determined that there is a camera acces- 
sor, then the camera video data is output to the access- 
ing video receiver 18 by the video transmitting software 
58 in step SI 02. At the same time, the information on 
the cameras which has been stored in the core module 
110 shown in Fig. 8 and which includes the types of the 
cameras currently connected, the associated angular 
ranges in which the cameras can be panned or tilted, 
the maximum and minimum zooming magnification val- 
ues, and the current panning or tilting angles and the 
current zooming magnification values is supplied to the 
video receiver 18. 

[0059] The program then goes back to Fig. 1 1 where 
it proceeds to © of the operation processing flowchart 
of the video receiver 18 to acquire the video data of the 
cameras and the information on the cameras in step 
S202. Thus, as shown in Fig. 6. the camera image 
based on the received video data is displayed in the 
video display area 66c by the processing implemented 
by the video receiving software 52. 
[0060] Further, the map management software 54 car- 
ries out processing to change the camera display format 
so as to allow the type of the connected camera to be 
recognized and indicated by the camera icon 62c on the 
map window 60. In Fig. 6, based on the information out- 
put from the video transmitter, the program has made 



the camera icon 62c indicate that the camera is type A. 
[0061] A scope 72 functions to indicate the shooting 
direction and viewing angle of the camera 16. When the 
control signal is issued to the camera 16, a camera 

5 module 112 inquires of the camera 1 6 the current shoot- 
ing direction, and the camera 16 supplies the informa- 
tion on the direction and zooming magnification to the 
current camera module 112 in the format which 
depends on the type of camera. Based on the supplied 

to information, the camera module 112 outputs the infor- 
mation in the standardized format (which does not 
depend on the type of camera) to the video receiver 18. 
At this time, the calculation of the viewing angle is 
switched according to the setting made by the button 

15 104, that is, according as whether the wide angle con- 
verter is attached or not. 

[0062] The information obtained by such calculation is 
supplied to the video receiving server 18, and the dis- 
play of the scope 72 is performed by the map manage- 

20 ment software 54 in accordance with the received 
information including the shooting direction, viewing 
angle, and zooming magnification. 
[0063] In step 8203, when the camera control com- 
mand is entered by pressing a button on the camera 

25 control panel 68, the camera control client 50 checks 
whether the control command is in the permissible or 
controllable range (the range in which the shooting 
direction of panning or tilting, or the zooming magnifica- 
tion can be controlled) for the type of the camera 16 cur- 

30 rentiy connected, according to the information on the 
camera obtained in step S202. 

[0064] In step S204, if it is determined that tiie control 
command is out of the permissible range, then the pro- 
gram goes back to step S203; or if it is determined that 
35 the control command is in the permissible range, then 
the control command supplied to the video transmitter 
1 2 to which the camera 16 to be controlled is connected 
is issued. 

[0065] The control command employs the standard- 
40 ized control command which does not depend on the 
type of cameras 16. For instance, in the case of the 
zoom command, the maximum and minimum zooming 
magnification depends on the type of camera; therefore, 
the command is transmitted using the viewing angle 
45 value which does not depend on the type of camera. 
Likewise, in the case of a shooting direction control 
command, a command employing the angle based on 
the horizontal direction and the perpendicular direction 
is transmitted. 

50 [0066] Then, the program proceeds to (D of the oper- 
ation processing flowchart of the video transmitter 12 of 
Fig. 10. In step S103, upon receipt of the control signal, 
the core module 110 in the camera control server 56 
selects the camera module 112 compatible to the con- 

55 nected camera 16 (in Fig. 6. camera type A is con- 
nected, so that the camera module 112a capable of 
performing the conversion to tiie command for camera 
type A is selected) to implement the operation process- 
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ing. If a plurality of cameras 16 are connected by using 
the switcher 23, then the camera module 112 compati- 
ble to the camera 16 is selected by the video receiver 
18. 

[0067] In step SI 04, the camera module 1 1 2 converts 
the received standardized command to a type-depend- 
ent command that can be Interpreted by the connected 
camera 16 according to the command correspondence, 
table which has been stored in advance, so as to control 
the camera 16. 

[0068] The program goes back to the flowchart of Fig. 
1 1 and in step S206; when the operation of the camera 
16 needs to be terminated, the video display area is 
dragged and dropped in the recycle bin icon 66g to ter- 
minate the operation. The program then proceeds to ® 
of the flowchart of Fig. 10, and when the access is ter- 
minated in step SI 05, it stops the output of the camera 
video data. 

[0069] As described above, at the video receiver or 
camera dient 18, since the standardized camera control 
signals are sent to the video transmitter or camera 
server 12, the camera operator does not have to worry 
about the difference in type of camera. This makes it 
possible to carry out uniform canriera control regardless 
of the type of connected cameras. 

(Second Embodiment) 

[0070] A second embodiment is adapted to automati- 
cally detect, at the video receiver or camera client 18. 
the information regarding the camera connected to the 
video transmitter or camera server 12, including the 
type of camera, the location where the camera is 
installed, the performance of the camera (such as the 
permissible ranges of the shooting range and zooming 
magnification), the current shooting direction and zoom- 
ing magnification, and the current control status, either 
at the time when the system is activated or at regular 
intervals. 

[0071] The constitution of the camera control system 
of this embodiment Is the same as that of the first 
embodiment and the description thereof will be omitted. 
[0072] Figures 1 2 and 1 3 show the operation process- 
ing flowcharts of the video receiver or the camera client 
18 and the video transmitter or the camera server 12. 
The program for carrying out the control of the video 
transmitter 12 to be described below is stored in the 
secondary storage 28; the program is loaded into the 
main storage 24 at the time of execution and imple- 
mented by the CPU 22. Likewise, the program for carry- 
ing out the control of the video receiver 18 is stored in 
the secondary storage 128; it is loaded into tiie main 
storage 124 at the time of execution and run by the CPU 
122. 

[0073] In this embodirnent. an automatic detection 
command is generated when the video receiver 18 is 
actuated or at fixed intervals after the actuation. First, in 
step S301 of Fig. 12. when the automatic detection 



command is generated in the case mentioned above, 
the camera control client 50 broadcast-transmits, in 
step 8302, the request for the information on the cam- 
eras to the video transmitters 12 connected to the net- 
5 work- 

[0074] In the second embodiment, the addresses of 
other network segments involved in the broadcast trans- 
mission are set beforehand and saved In the secondary 
storage 28 or the like so that the setting can be read out 

10 and broadcast-transmitted at the time of execution. 
[0075] The program then goes to ® of Fig. 13 and in 
step S401, when the request for camera information is 
received by the video transmitters or camera servers 
12, it sends out in step S402 the information on the 

15 cameras, which has been stored in the core module 110 
and which includes the types of the connected cameras 
16, the locations where the cameras 16 are installed, 
the performance of the cameras 16 including the shoot- 
ing ranges and the permissible ranges of the zooming 

20 magnifications, and the current control statuses, to the 
requesting video receiver or camera client 18. 
[0076] The video transmitters or camera servers 12 
set and hold the client addresses which are the output 
destinations of the inforrr^tion on the cameras. 

25 [0077] The program proceeds to © of Fig. 12 and in 
step S303, It receives the information on the cameras 
from the video transmitters 1 2 connected to the network 
until a predetermined tihie elapses from the moment the 
request for the information on the cameras was broad- 

30 cast-transmitted. The time is docked by the timer 123. 
The term 'TDroadcast-transmit** refers to a technique 
whereby a command is transmitted sinmjltaneously to all 
terminals on the network without specifying any particu- 
lar party. 

35 [0078] In step S304. based on tiie information on the 
cameras received within the predetermined time follow- 
ing the broadcast-transmission, the map management 
software 54 reflects the display of the camera icons on 
the map window 60. If the information on a particular 

40 camera 16 has not been received within the predeter- 
mined time, then the program decides that an error has 
occurred and gives an indication to that effect. 
[0079] For instance, the program displays the camera 
icons 62 for tiie acquired locations where the cameras 

45 1 6 are installed, and displays the shooting directions of 
tiie camera icons 62 and the scope 72 for tfie acquired 
current shooting directions. The program also displays 
the camera icons 62. distinguishing the cameras 1 6 cur- 
rentiy under control from tiie cameras not cun^entiy 

so under control in accordance with the acquired control 
statues of the current cameras 16. Further, tiie program 
displays the camera icons 62 according to the acquired 
types of the cameras 16. 

[0080] As an alternative, a user may issue the com- 
55 mand for the automatic detection of the information on 
cameras to implement tiie automatic detection. 
[0081] Thus, in this embodiment, the information on 
tiie cameras held by the video transmitters 1 2 con- 
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nected to the network can be obtained at the video 
receivers or camera clients 18. This enables the user to 
acquire the Information on the cameras connected to 
the network. Furthermore, the acquired information on 
the cameras is reflected on the camera icons 62 on the 5 
map window 60, enabling the user to recognize the 
present statuses of the connected cameras at a glance. 
In addition, since the video receivers 18 receive the 
information on the cameras at fixed time intervals rather 
than receiving it at all times, the traffic of the network 10 
can be reduced. 

[0082] In the embodiments described above, the 
same advantages can be obtained by supplying a 
recording or storing medium, to which the program 
codes of the software for implementing the functions of is 
the camera control system have been recorded, to the 
system or apparatus so that the computer or CPU or 
MPU of the system or apparatus reads out the program 
codes stored in the storage medium to Implement them. 
[0083] In this case, the program codes themselves are 20 
read out from the recording medium to carry out the 
functions of the embodiments, and hence the storage 
medium comprises the present invention. 
[0084] The storage medium for supplying the program 
codes includes, for example, a floppy disk, hard disk, 25 
optical disk, magneto-optical disk, CD-RGM, CD-R, 
magnetic tape, nonvolatile memory card, and ROM. 
[0085] The present Invention also Includes a case 
where an operating system (OS) or the like run on the 
computer carries out a part or all the actual processing 30 
in accordance with the instructions based on the pro- 
gram codes so as to implement the functions of the 
aforesaid embodiments in addition to a case where the 
program codes read out by the computer are carried out 
to implement tiie functions of the aforesaid embodi- 35 
ments. 

[0086] Moreover, the program codes read out from the 
storage medium are written to the memory provided on 
a feature expansion unit connected to a feature expan- 
sion board inserted in the computer or the feature 40 
expansion unit connected to the computer, then the 
CPU or the like provided on the feature expansion board 
or the feature expansion unit carries out a part or all the 
actual processing in accordance with the instructions 
based on the program codes to implement the functions 45 
of the aforesaid embodiments. 

[0087] When applying the processing of the camera 
control systems of the embodiments to the foregoing 
storage medium, the program codes based on the flow- 
charts described above will be stored In the storage so 
medium. Briefly speaking, the modules essential to the 
camera control systems of the embodiments will be 
stored In the storage medium. 

[0088] Thus, a setting is made beforehand at the 
video transmitters or camera servers to identify con- 55 
nected cameras, so that the standardized commands 
transmitted from the video receivers or camera clients 
can be converted to control commands compatible with 



the connected cameras. This enables the users at the 
video receivers to control the cameras without worrying 
about the difference In the types of cameras. . 
[0089] Moreover, the video receivers or camera clients 
automatically detect the information oh cameras and 
displays are provided on the map window according to 
the automatically detected information on the cameras 
received from the video transmitters. This enables the 
users to recognize the current statuses of the cameras 
at a glance. 

[0090] The Individual components shown In outline or 
designated by blocks In the Drawings are all well-known 
In the camera control arts, and their specific construc- 
tion and operation are not critical to the operation or 
best mode for carrying out the invention. 
[0091] While the present Invention has been 
described with respect to what is presently considered 
to be the preferred embodiments, it Is to be understood 
that the invention Is not limited to the invention Is 
Intended to cover various modifications and equivalent 
arrangements included within the spirit and scope of the 
appended claims. The scope of the following claims is to 
be accorded the broadest interpretation so as to 
encompass all such modifications and equivalent struc- 
tures and functions. 

[0092] A camera control system permits a variety of 
types of cameras to be connected thereto, and makes it 
possible to control a plurality of cameras by using stand- 
ardized camera control commands to enable a user to 
control them without worrying about the difference in 
type of cameras connected thereto. The camera control 
system is also capable of supplying the information on 
the cameras connected to a user. In a camera server, 
the Information on a video camera connected to the 
camera server Is entered, the input of the Information on 
the video camera that has been entered Is determined, 
arxJ the information on the video camera which has 
been determined is stored. If an external signal is 
received, then the external signal is converted to a con- 
trol signal compatible with the video camera according 
to the stored information on the video camera- 
Claims 

1 . A computer terminal for controlling a video camera 
In accordance with control signals received via a 
network, said computer terminal comprising: 

storage means for storing information regard- 
ing a video camera connected to said computer 
terminal; 

a plurality of modules which convert the 
received control signals into control signals of 
different formats; and 

selecting means for selecting a module from 
among said plurality of modules to perform a 
conversion of the received control signals into 
control signals corresponding to the connected 
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video camera in accordance with the informa- 
tion regarding the connected video camera 
stored by said storage means. 

A computer terminal according to Claim 1 , wherein 5 
the information regarding the connected video cam- 
era comprises information regarding the type of 
video camera. 

A computer terminal according to Claim 1 , wherein, io 
a plurality of video cameras are connected to said 
computer terminal, and wherein said storage 
means stores information regarding each of the plu- 
rality of connected video cameras. 

. , 15 

A computer terminal according to Claim 3, wherein 
said selecting means selects a module correspond- 
ing to the connected video camera from among 
said plurality of video cameras. 

20 

A computer terminal according to Claim 1, wherein 
the information regarding the connected video cam- 
era comprises interface specifications for transmit- 
ting a signal between said video camera and said 
computer terminal: 25 

A computer terminal according to Claim 1 . wherein 
the information regarding the connected video cam- 
era comprises information indicative Of the pres- 
ence of a switcher which permits the connection of 30 
a plurality of said video cameras and which selec- 
tively switches video signals from said plurality of 
connected video cameras to said computer termi- 
nal. 

35 

A computer terminal according to Claim 1, further 
comprising: 

input means for entering the information 
regarding the connected video camera; and 4o 
determining means for determining the infor- 
mation regarding the connected video camera 
entered by said input means and for storing it in 
said storage means. 

45 

A computer terminal according to Claim 7. wherein 
said input means inputs an indication of whether a 
wide angle converter function of the connected 
video camera Is to be used. 

50 

A computer terminal according to Claim 7, further 
comprising output means for outputting the infor- 
mation regarding the connected video camera 
determined by said determining means to another 
computer terminal. 55 

A camera control system for controlling a video 
camera connected to a computer terminal by sup- 



plying a control signal via a network, comprising: 

output means for issuing a broadcast request 
for information regarding the connected video 
camera to a plurality of computer terminals; 
and 

receiving means for receiving the information 
regarding the connected video camera through 
the network. 

11. A camera control system according to Claim 10, 
further comprising: 

clocking means for clocking the time from the 
moment the request for the information regard- 
ing the connected video camera was issued by 
said output means; 

wherein said receiving means receives the 
Information regarding tfie connected video 
camera from said network until said clocking 
means indicates the lapse of a predetermined 
time. 

12. A camera control system according to Claim 10, 
further comprising: 

map display means for displaying a map; and 
camera icon display means for displaying a 
camera icon for indicating a position of the con- 
nected video camera by superimposing the 
camera Icon on a map displayed by said map 
display means in accordance with the informa- 
tion regarding the connected video camera 
received by said receiving means. 

13. A camera control system according to Claim 10, 
wherein the information regarding the connected 
video camera includes at least information regard- 
ing a location where saki video camera is installed. 

14. A system according to Claim 10 further comprising 
a connputer terminal having output means for out- 
putting the information regarding the connected 
video camera to the network. 

1 5- A control method of a computer terminal for control- 
ling a video camera in accordance with control sig- 
nals received via a netwoirk. comprising: 

a step for storing information regarding a video 
camera connected to said computer terminal; 
and 

a step for selecting one module from among a 
plurality of modules which convert the received 
control signals into control signals of different 
formats/said one module corresponding to the 
connected video camera and converting the 
received control signals in accordance with tine 
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information regarding the selected video cam- 
era stored by said storing step. 

1 6. A control method of a computer terminal according 

to Claim 15, wherein the information regarding the s 
connected video camera comprises information on 
the type of video camera. 

17. A control method of a computer terminal according 

to Claim 15, wherein, a plurality of video cameras io 
are connected to said computer terminal, and 
wherein said storing step stores the information 
regarding each of the plurality of connected video 
cameras. 

15 

18. A control method of a computer terminal according 
to Claim 17, wherein said selecting step selects a 
module con'esponding to the connected video cam- 
era from among said plurality of video cameras. 

20 

19. A corrtrol method of a computer terminal according 
to Claim 15, wherein the information regarding the 
connected video camera comprises interface spec- 
ifications for transmitting a signal between said 
video camera and said computer terminal. 25 

20. A control method of a computer terminal according 
to Claim 15, wherein the information regarding the 
connected video camera comprises information 
indicative of the presence of a switcher which per- 30 
mits the connection of a plurality of said video cam- 
eras and which selectively switches video signals 
from said plurality of connected video cameras to 
said computer terminal. 

35 

21 . A control method of a computer terminal according 
to Claim 15, further comprising: 

an input step for entering the information 
regarding the connected video camera; and 40 
a determining step for determining the informa- 
tion regarding the connected video camera 
entered in said input step. 

22- A control method of a computer terminal according 4S 
to Claim 21 , wherein said input step inputs an indi- 
cation of whether a wide angle converter function of 
the connected video camera is to be used. 

23. A control method of a computer terminal according so 
to Claim 15, further comprising an output step for 
outputting the information regarding the connected 
video camera determined by said determining step. 

24. A control method of a camera control system for ss 
making a video camera connected to a computer 
terminal controllable by supplying a control signal 

via a network, comprising: 



an outputting step for issuing a broadcast 
request for information regarding the con- 
nected video camera to a plurality of computer 
terminals; and 

a receiving step for receiving the information 
regarding the connected video camera through 
the network. 

25. A control method of a camera control system 
according to Claim 24, further comprising: 

a clocking step for clocking the time from the 
moment a request for the information regarding 
the connected video camera was issued by 
said outputting step; 

wherein said receiving step receives the infor- 
mation regarding the connected video camera 
from said network until said clocking step indi- 
cates the lapse of a predetermined time. 

26. A control method of a camera control system 
according to Claim 24, further comprising the steps 
of: 

a map display step for displaying a map; and 
a camera icon display step for displaying a 
camera icon for indicating a position of the con- 
nected video camera by superimposing the 
camera icon on a map displayed by said map 
display step in accordance with the information 
regarding the connected video camera 
received in said receiving step. 

27. A control method of a camera control system 
according to Claim 24, wherein the information 
regarding the connected video camera includes at 
least information regarding a location where said 
video camera is installed. 

28. A storage medium for storing a computer-readable 
program for causing a computer terminal to control 
a video camera in accordance with a control signal 
received via a network, said program causing the 
computer terminal to: 

store information regarding a video camera 
connected to said computer terminal; and 
select one module from among a plurality of 
moduli which convert the received control 
signals into control signals of different formats, 
said one module corresponding to the con- 
nected video camera and converting the 
received control signals in accordance with the 
information regarding the connected video 
camera which has been stored. 

29. A storage medium for storing a computer-readable 
program for causing a camera control system to 
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control a video camera connected to a plurality of 
computer terminals In accordance with a control 
signal supplied via a network, said program causing 
the camera control system to: 

5 

output a broadcast request for information 
regarding the connected video camera to said 
plurality of computer terminals; 
clock the time from the moment a request for 
the information regarding the connected video io 
camera was output; and 
receive the information regarding the con- 
nected video camera through said network until 
a clocking step indicates the lapse of a prede- 
termined time. 15 

30. A storage medium according to Claim 29, wherein 
the stored program causes the camera control sys- 
tem to: 

20 

display a camera icon for indicating a position 
of the connected video camera by superimpos- 
ing it on a map in accordance with the received 
information regarding the connected video 
camera. 25 

31. A storage medium according to Claim 29, wherein 
the stored program causes the camera control sys- 
tem to output the information regarding the con- 
nected video camera. 30 
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